Cytotoxic and antimicrobial activities of Cu(II), Co(II), Pt(II) and Zn(II) Complexes with N,O-chelating heterocyclic carboxylates.
A series of Cu(II), Co(II), Pt(II) and Zn(II) coordination compounds has been prepared by the reaction of the metal chlorides with pyrazine-2-carboxylic acid, pyridine-2-carboxylic acid, imidazole-4-carboxylic acid, benzimidazole-2-carboxylic acid and 1-methylimidazole-2-carboxylic acid. The complexes were characterized by IR, UV-VIS, elemental analysis, and some by (1) H-NMR, X-ray crystallography, HPLC and LC/MS spectroscopy. All complexes consist of a 2:1 ratio of ligand to metal ion. IR and X-ray crystallography show that coordination is through the nitrogen and carboxylate oxygen donor atoms of the ligand to form chelating rings. DFT calculations predict that the trans-coordinated isomers are thermodynamically more stable than their cis-forms. Only one of five complexes studied by X-ray crystallography, Cu(II) complex of 1-methylimidazole-2-carboxylic acid showed a cis-configured metal ion center. HPLC analysis indicated that Pt(II) complex of 1-methylimidazole-2-carboxylic acid is dominated (>90%) by the trans-configured complex. All other complexes showed one isomer, presumably the trans-form. The cytotoxic activity was investigated in human cancer cell lines in vitro; only the Pt(II) complexes were active. The antimicrobial activity against four bacterial strains and one fungi was estimated by the MIC method and best results were found amongst the Co(II) complexes. These results indicate that trans-coordinated bischelating N,O-heterocyclic carboxylates of Pt(II) are an interesting new class of potential antitumor agents.